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Abstract 
 
In Romania, goat rearing is a traditional occupation, and Carpatina is the genuine breed, which may be 
encountered all over the country, both in cottage or large farms. Climatic conditions may have important influence of 
body development in livestock, and also in goat rearing, and for this reason, in this study we aim to emphasize the 
developmental traits of Carpatina goats in connection with climate of their region of maintaining. We take into 
consideration the areas of North, North-East and East Romania, and we studied 72 individuals from 12 farms. The body 
traits (full length, withers height, thorax perimeter, body weight, ear and tail length), and age were analyzed, by region 
and in overall, but also in connection with environmental evolutions expressed by temperature and rainfall regimen. 
Data are processed with STATISTICA v.8.0 for Windows. The highest mean full length (125.77 cm) and withers height 
(74.04 cm) are reported for individuals from East Romania (Tulcea, and Constanța Counties), while body weight (55.11 
kg), and thorax perimeter (85.62 cm) in goat individuals from North Romania (Suceava, Neamţ, and Botoşani 
Counties). The multiple correlations between the full length, and body weight, of Carpatina goats stocks studied in our 
trial, and climatic factors, by all three different regions we analyzed, have different intensities, which vary from very 
low to moderate. 
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1. Introduction 
 
Carpatina goat is representative for Romanian 
goat breeders. In Romania, it may be encountered in 
cottage farms, reared as primary milk and cheese 
source, together with sheep in mixed flocks, but 
also, in last years, due to the high development of 
goat milk products, different cheese assortments, 
mainly, in goat flocks of different sizes [5]. 
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In Romanian flocks, even though foreign 
breeds have been introduced in production, the 
rearing of traditional Romanian goat breed, 
Carpatina, respectively, continues to occupy the first 
place in autochthonous breeders’ preferences.  
This statement is sustained by official data, 
which emphasize that over 80% of goat individuals 
from herds from Romania, belong to Carpatina 
breed [1, 3]. They are reared in industrial system, 
but also, organic goat rearing systems gain more and 
more interest [5]. 
Even though Carpatina goat is well-known for 
its robustness, resistance, and adaptation capacities, 
threats, as environmental issues, may affect the 
rearing performances.  
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In last years, the climate change, also became 
a general threat in Romania, and goat rearing sector 
may be affected by this reality [2, 6]. 
In this context, our paper aims to emphasize 
the developmental traits of Carpatina goats in 
connection with climate of their region of 
maintaining, which is represented by different 
Romanian areas, characterized by specific 
environmental traits, North-East Romania, 
characterized by colder and wet climate, and East 
Romania, characterized by dry and warm climate. In 
addition we compare the output of our research with 
that obtained in a study we performed in the same 
year, in South Romania. 
 
2. Material and Method 
 
Our study was carried out in two Romanian 
regions characterized by wet and cold climate, 
meaning Bucovina (Suceava County), and Moldavia 
(Neamț and Botșani Counties), to which are added 
areas characterized by dry and warm climate, 
meaning South Moldavia and Dobrogea regions. 
Together with age, the following body traits were 
analyzed: full length (cm), withers height (cm), 
thorax perimeter (cm), body weight (kg), ear length 
(cm), and tail length (cm). Our trial was 
implemented in 12 farms on 72 Carpatina goat 
heads. 11 farms are private, and one farm belongs to 
a research station, the Research& Development 
Station Popăuţi, Botoşani. We took into 
consideration private farms located in above 
mentioned counties, as follows: Suceava (3 farms, 
14 individuals), Botoşani (1 farm, 14 individuals), 
Neamţ (3 farms, 11 individuals), Brăila (2 farms, 8 
individuals), Tulcea (2 farms, 9 individuals), and 
Constanţa (3 farms, 16 individuals). The biometric 
analysis was conducted both, by county, and entire 
stock (72 individuals). The individuals are aged 
between 1 and 6 years.  
Besides biometric approach, climatic 
recordings, were also considered [2]. Thus, rainfall 
regimen (mm), and temperature (ºC) data, by 
experimental regions, were collected from official 
recordings [4]. 
STATISTICA v.8.0 for Windows is the 
program used for raw data processing. The option 
”Descriptive statistics” of the ”Basic statistics” 
package was used for emphasizing means (X), 
standard deviations (s), coefficient of variation 
(CV%), an minimum and maximum values, for 
body traits and climatic parameters, while the option 
”t-test by variables” was used for emphasizing the 
significance of differences  between body traits (full 
length, withers height, thorax perimeter, and body 
weight), by considered regions. In order to identify 
the multiple correlation between climatic 
parameters, temperature, and rainfall regimen, and 
considered body traits, the ”Multiregresion analysis” 
package of the above mentioned program, was used. 
 
3. Results and Discussions 
 
Concerning full length, the biggest mean is 
reported in the Suceava County (130.50 cm), with 
the maximum value (154.50 cm) identified in a farm 
from the same county, and with the smallest value 
(105.10 cm) identified in a farm from Tulcea 
County (Table 1). Withers height in Carpatina goats 
recorded the biggest mean (75 cm) in Constanţa 
County, with the maximum value (83.60 cm) 
identified in a farm from the Suceava County, value 
close to that reported in in Constanţa County (83.20 
cm), and with the smallest value (64.10 cm) 
identified the Research& Development Station 
Popăuţi from Botoşani County (Table 1). Thorax 
perimeter recorded the biggest mean (84.50 cm) in 
Suceava County, with the maximum value (99.40 
cm) identified in a farm from the Suceava County, 
and with the smallest value (70.60 cm) identified a 
farm from Tulcea County (Table 1). Body weight 
recorded the biggest mean (51 kg) in the Research& 
Development Station Popăuţi from Botoşani 
County, with the maximum value (65 kg) identified 
in the Research& Development Station Popăuţi 
from Botoşani County, and with the smallest value 
(20 kg) identified a farm from Tulcea County (Table 
1). Ear length recorded the biggest mean (16.73 cm) 
in Tulcea County, with the maximum (21.30 cm), 
and minimum values (6.40 cm) identified in two 
individuals from the same farm located in Constanţa 
County (Table 1). Tail length recorded the biggest 
mean (19.50 cm) in Brăila County, with the 
maximum value (20.20 cm) identified in individuals 
from two farms, one located in Brăila County, and 
the other, in Constanţa County. The smallest value 
of tail length (11.60 cm) was identified a farm from 
Suceava County (Table 1). 
The mean values reported for all analyzed 
traits are representative for this study (CV% < 
30%). The most important representativeness is 
recorded by full length (CV = 1.98%, Neamţ County 
– 10.25%, Suceava County), withers height (CV = 
1.46%, Brăila County – 8.62%, Tulcea County), and 
thorax perimeter (CV = 1.73%, Brăila County – 
10.10%, Suceava County) in farms from all 
counties. The age of animals analyzed in 
experimental areal recorded the biggest variability 
(CV = 16.18%, Brăila County – 28.61%, Suceava 
County). 
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Table 1. The basic statistics for the body traits quantified in Carpatina goats reared in North-Eastern and Eastern 
Romania, by entire experimental stock 
Trait N 
 
Min. Max. s CV% 
Suceava County 
Full lenghth, cm 14 130.58 113.30 154.50 13.38 10.25 
Withers height, cm 14 72.98 66.80 83.60 6.11 8.38 
Thorax perimeter, cm 14 84.50 73.20 99.40 8.53 10.10 
Body weight, kg 14 45.00 35.00 70.00 12.65 28.11 
Ear length, cm 14 16.20 13.10 15.80 1.15 8.07 
Tail length, cm 14 11.60 9.20 16.30 2.89 24.93 
Age, years 14 3.67 2.00 6.00 1.05 28.61 
Neamț County 
Full length, cm 14 112.35 110.80 115.60 2.23 1.98 
Withers height, cm 14 69.70 66.40 74.40 3.46 4.97 
Thorax perimeter, cm 14 83.48 81.40 85.50 2.07 2.48 
Body weight, kg 14 32.50 30.00 35.00 2.08 6.41 
Ear length, cm 14 16.40 15.80 17.00 0.59 3.59 
Tail length, cm 14 12.88 12.20 13.80 0.70 5.43 
Age, years 14 4.00 3.00 5.00 0.82 20.41 
Botoșani County 
Full length, cm 11 121.44 110.30 128.60 7.04 5.80 
Withers height, cm 11 72.80 64.10 79.70 5.73 7.87 
Thorax perimeter, cm 11 82.18 77.10 88.30 4.55 5.53 
Body weight, kg 11 51.00 40.00 65.00 10.84 21.25 
Ear length, cm 11 12.78 6.60 15.00 3.51 27.48 
Tail length, cm 11 16.60 12.30 16.60 1.87 12.84 
Age, years 11 3.10 2.00 4.00 0.74 23.92 
Brăila County 
Full length, cm 8 124.55 120.00 129.20 4.28 3.43 
Withers height, cm 8 71.33 70.00 72.30 1.04 1.46 
Thorax perimeter, cm 8 74.50 73.00 76.00 1.29 1.73 
Body weight, kg 8 48.50 40.00 71.00 15.07 31.06 
Ear length, cm 8 13.60 13.00 16.00 0.43 3.18 
Tail length, cm 8 19.50 19.00 20.20 0.51 2.61 
Age, years 8 3.38 3.00 4.00 0.48 16.18 
Tulcea County 
Full length, cm 9 121.45 105.10 131.20 11.96 9.85 
Withers height, cm 9 74.58 65.00 78.80 6.43 8.62 
Thorax perimeter, cm 9 81.00 70.60 88.30 7.73 9.54 
Body weight, kg 9 36.50 20.00 45.00 11.21 30.71 
Ear length, cm 9 16.73 13.60 15.80 0.92 6.26 
Tail length, cm 9 16.60 13.00 17.80 2.19 15.01 
Age, years 9 2.75 1.00 5.00 0.72 26.18 
Constanța County 
Full length, cm 16 128.23 117.20 137.80 6.38 4.98 
Withers height, cm 16 75.00 69.90 83.20 4.37 5.83 
Thorax perimeter, cm 16 83.29 76.00 90.50 4.34 5.21 
Body weight, kg 16 43.89 40.00 60.00 6.97 15.89 
Ear length, cm 16 15.02 6.40 21.30 4.33 28.85 
Tail length, cm 16 16.61 10.40 20.20 2.82 19.27 
Age, years 16 4.67 1.00 6.00 1.15 24.62 
 
Expressed, by entire experimental Carpatina 
goats’ stocks, our study emphasize the following 
values of the means: 124.22 cm for full length, 
73.05 cm for withers height, 82.06 for thorax 
perimeter, 43.45 kg for body weight, 14.46 cm for 
ear length, and 14.35 cm for tail length.  
A mean of 3.74 years resulted for studied 
Carpatina goats stocks (Table 2).  
Compared to breed standards reported by 
FAO documents [5], and also with values obtained 
by Vlaic at al. (2016) [3] the means resulted from 
this experiment for studied traits, are superior. If we 
take into consideration the main body traits of 
Carpatina goats (full length, withers height, thorax 
perimeter, and body weight), expressed as means by 
geographical regions, differences assured at 
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different significance thresholds are obtained. Thus, 
the mean of Carpatina goats’ full length expressed 
by stocks from South Romania is of 120.63 cm, and 
differ distinctly significant (p < 0.01) by those 
obtained in North – Eastern Romania, of 122.67 cm, 
and Eastern Romania, of 125.77 cm (Fig. 1).  
 
 
Table 2. The basic statistics for the body traits quantified in Carpatina goats reared in experimental areal 
Trait N  Min. Max. s CV% 
Full length, cm 39 124.22 105.10 154.50 11.70 9.42 
Withers height, cm 39 73.05 64.10 83.60 5.24 7.17 
Thorax perimeter, cm 39 82.06 70.60 99.40 5.82 7.09 
Body weight, kg 39 43.45 20.00 71.00 12.13 27.91 
Ear length, cm 39 14.46 6.40 21.30 2.48 17.51 
Tail length, cm 39 14.,35 9.20 20.20 2.42 16.86 
Age, years 39 3.74 1.00 6.00 1.09 29.14 
 
 
 
 
 
               Note: a – p >0.05, b – p < 0.05, c – p < 0.01 
 
 
Figure 1. The comparative report of body traits of Carpatina goats reared in different areas of Romania, characterized 
by specific climatic conditions 
 
 
The difference between the mean of Carpatina 
goats’ full length expressed by stocks from North – 
Eastern Romania, and Eastern Romania is 
significant (p < 0.05).  
Concerning withers length, differences not 
assured at statistical threshold of 5% are identified 
between Carpatina goats’ stocks from South 
Romania (73.76 cm), and those from North – 
Eastern Romania (72.05 cm), and Eastern Romania 
(74.04 cm). 
Between Carpatina goats’ stocks from North 
– Eastern Romania, and Eastern Romania 
significant difference between withers height means 
(p < 0.05) is reported (Fig. 1).  
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Between the means of the thorax perimeter of 
Carpatina goats, expressed by analyzed Romanian 
regions, differences assured at different statistical 
thresholds are reported.  
Thus, between mean of the thorax perimeter 
expressed by Carpatina goats’ stocks from South 
Romania (85.62 cm), and those from North – 
Eastern Romania (83.45 cm) was obtained a 
difference of 2.17 cm, statistically distinct 
significant (p < 0.01), while between mean of the 
thorax perimeter expressed by Carpatina goats’ 
stocks from South Romania (85.62 cm), and those 
from and Eastern Romania (80.68 cm), was 
obtained a difference of 4.94 cm, statistically 
distinct significant (p < 0.01).  
Between the means of the thorax perimeter 
recorded in Carpatina goats’ stocks from North – 
Eastern Romania (83.45 cm), and Eastern Romania 
(80.68 cm) was obtained a significant difference (p 
< 0.05) of 2.77 cm (Fig. 1).  
Between mean of the body weights expressed 
by Carpatina goats’ stocks from South Romania 
(55.11 kg), and those from North – Eastern Romania 
(43.67 kg) was obtained a difference of 11.44 kg, 
statistically very significant (p < 0.001), while 
between mean of the body weight expressed by 
Carpatina goats’ stocks from South Romania (55.11 
kg), and those from and Eastern Romania (43,24 
kg), was obtained a difference of 11.84 cm, also 
statistically very significant (p < 0.001).  
Between the means of the body weights 
recorded in Carpatina goats’ stocks analyzed from 
North – Eastern Romania (43.67 kg), and Eastern 
Romania (43.24 kg) the difference, equal to 0.43 kg, 
was not assured at statistical threshold of 5%, by 
overall (Fig. 2).  
 
 
 
 
               Note: a - p >0.05, c - p < 0.001 
 
 
Figure 2. The comparative report of body traits of Carpatina goats reared in different areas of Romania, characterized 
by specific climatic conditions 
 
 
Concerning climatic parameters taken into 
consideration, temperature (ºC), and rainfall 
regimen (mm), respectively, different means are 
emphasized. The mean temperature reported by 6 
years, according to official data [4], by studied 
counties from North Romania (Suceava, Neamţ, 
Botoşani) is of 8.33 ºC, while mean rainfall regimen 
is of 576.27 mm (Table 3).  
The minimum temperature of the period, 
equal to 7.80 ºC, is reported in the Suceava County, 
while the maximum temperature, of 9.50 ºC, in 
Neamţ County.  
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The minimum rainfall regimen of the period, 
of 500 mm, is reported in the Botoşani County, 
while the maximum, of 670 mm, in Suceava County 
(Table 3). 
Concerning the area located in North – 
Eastern Romania, Brăila County, respectively, the 
mean temperature reported by 6 years, according to 
official data [4], by above mentioned studied county 
is of 11.14 ºC, while mean rainfall regimen is of 394 
mm. The minimum temperature of the period is of 
10.90 ºC, while the maximum is of 11.40 ºC. The 
minimum rainfall regimen of the period is of 300 
mm, and maximum of 480 mm (Table 3). 
By the same period of 6 years, according to 
official data [4], the mean temperature in studied 
counties from Eastern Romania (Tulcea, and 
Constanța Counties) is of 11.33 ºC, while mean 
rainfall regimen is of 397 mm.  
The minimum temperature of the period, of 
10.19 ºC, is reported in the Constanța County, while 
the maximum, of 12 ºC, in Tulcea County.  
The minimum rainfall regimen of the period, 
of 300 mm, is reported in the Tulcea County, while 
the maximum, of 500 mm, in Constanța County 
(Table 3).By overall, we find that the lower multi-
annual mean temperature (8.06 ºC), expressed by 6 
years, is reported in North Romania, Suceava 
County, respectively, and highest (11.91 ºC) in 
South-Eastern Romania, in Tulcea County, 
respectively, with minimum annual temperature of 
7.50 ºC in Botoşani  County, and maximum of 12 ºC 
in Tulcea County (Table 3).  
Concerning rainfall regimen, we find that the 
lower multi-annual mean (355 mm), expressed by 6 
years, is reported in Eastern Romania, Tulcea 
County, respectively, and highest (613 mm) in 
North Romania, in Suceava County, respectively. 
The minimum annual rainfall regimen, 
considered as annual sum, is equal to 300 mm in 
Tulcea County, and maximum rainfall regimen is 
equal to 670 mm, and coresponds to data recorded 
in Suceava County (Table 3). 
 
 
Table 3. The basic statistics for the climatic factors temperature (°C) and precipitations (mm) in experimental area by 
2010-2015 
Trait N  Min. Max. s  
Suceava County 
Temperature, °C 2190 8.06 7.80 8.30 0.19  
Precipitations, mm 2190 613.00 585.00 670.00 34.57  
Neamț County 
Temperature, °C 2190 9.14 8.90 9.50 0.23  
Precipitations, mm 2190 582.80 510.00 660.00 53.38  
Botoșani County 
Temperature, °C 2190 7.80 7.50 8.10 0.25  
Precipitations, mm 2190 533.00 500.00 560.00 23.35  
North-Eastern  Romania (Suceava, Neamț, and Neamț Counties) 
Temperature, °C 2190 8.33 7.50 9.50 0.64  
Precipitations, mm 2190 576.27 500.00 670.00 49.77  
Brăila County 
Temperature, °C 2190 11.14 10.90 11.40 0.21  
Precipitations, mm 2190 394.00 300.00 480.00 73.01  
Tulcea County 
Temperature, °C 2190 11.91 11.79 12.00 0.09  
Precipitations, mm 2190 355.00 300.00 410.00 48.48  
Constanța County 
Temperature, °C 2190 10.93 10.19 11.30 0.46  
Precipitations, mm 2190 442.00 400.00 500.00 37.68  
North-Eastern  Romania (Tulcea, and Constanța Counties) 
Temperature, °C 2190 11.42 10.19 12.00 0.47  
Precipitations, mm 2190 398.50 300.00 500.00 43.29  
 
 
Testing the multiple correlations between the 
main body traits, considered here full length, and 
body weight, ad climatic factors, by all three 
different regions we analyzed we find multiple 
correlations of different intensities (Table 4). In 
North Romania (Suceava, Neamț, and Botoșani 
Counties) Carpatina goats’ full length is weakly 
correlated (R = 0.351) with regional environmental 
temperature and rainfall regimen, which is 
representative for 12.30% of population.  
The body weight of Carpatina goats from the 
same area is moderate correlated (R = 0.542) with 
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regional environmental temperature and rainfall 
regimen, which is representative for 29.30% of 
population (Table 4). In North-Eastern Romania, 
Brăila County, respectively, Carpatina goats’ full 
length is moderate correlated (R = 0.402) with 
regional environmental temperature and rainfall 
regimen, which is representative for 16.20% of 
population. The body weight of Carpatina goats 
from the same area is very weak correlated (R = 
0.101) with regional environmental temperature and 
rainfall regimen, which is representative for only 
1% of population (Table 4). 
 
 
Table 4. The multiregression lines and multiple correlations between some biometric traits (full length, cm, and body 
weight, kg) of Carpatina goats reared in North-Eastern and Eastern Romania, temperature (°C) and precipitations (mm) 
Regression line R R2 
North Romania (Suceava, Neamț, and Botoșani Counties) 
FL = 215.014 + 0.029 t (°C) – 0.376 pp (mm) 0.351 0.123 
BW = 195.746 + 0.108 t (°C) – 0.634 pp (mm) 0.542 0.293 
North-Eastern  Romania (Brăila County) 
FL = 109.312 - 0.055 t (°C) + 0.321 pp (mm) 0.402 0.162 
BW = 8.884 + 0.113 t (°C) + 0.112 pp (mm) 0.101 0.010 
Eastern  Romania (Tulcea, and Constanța Counties) 
FL = 111.717 - 0.083 t (°C) + 0.446 pp (mm) 0.483 0.233 
BW = 9.888 + 0.207 t (°C) + 0.104 pp (mm) 0.193 0.037 
 
 
In Eastern Romania (Tulcea, and Constanța 
Counties) Carpatina goats’ full length is moderate 
correlated (R = 0.483) with regional environmental 
temperature and rainfall regimen, which is 
representative for 23.30% of population. The body 
weight of Carpatina goats from the same area is 
weakly correlated (R = 0.193) with regional 
environmental temperature and rainfall regimen, and 
has low representativeness (3.70%) for studied 
population (Table 4).  
  
4. Conclusions 
 
By entire experimental areal, Carpatina goats’ 
stock, taken in our study is characterized by the 
following mean body traits: 124.22 cm full length, 
73.05 cm withers height, 82.06 thorax perimeter, 
43.45 kg body weight, 14.46 cm ear length, and 
14.35 cm tail length. The mean age of the entire 
stock is 3.74 years.  
Differences between main body traits of 
Carpatina goat stocks, studied in this trial (full 
length, withers height, thorax perimeter, and body 
weight), were identified, at different significance 
thresholds, if compared by results recorded by three 
regions (North, North-East and East Romania).  
The highest mean full length (125.77 cm) and 
withers height (74.04 cm) are reported for 
individuals from East Romania (Tulcea, and 
Constanța Counties), while body weight (55.11 kg), 
and thorax perimeter (85.62 cm) in goat individuals 
from North Romania (Suceava, Neamţ, and 
Botoşani Counties). 
The multi-annual mean temperature taken 
into consideration in our study studied counties 
from North Romania (Suceava, Neamţ, Botoşani) is 
of 8.33 ºC, in North – Eastern Romania, Brăila 
County, respectively, is of 11.14 ºC, and in studied 
counties from Eastern Romania (Tulcea, and 
Constanța) is of 11.33 ºC. The multi-annual mean 
rainfall regimen is of 576.27 mm North Romania 
(Suceava, Neamţ, and Botoşani), 394 mm Eastern 
Romania, Brăila County, respectively, and 300 mm 
in Eastern Romania (Tulcea, and Constanța 
Counties). 
Full length of Carpatina goats’ stocks studied 
within present trial are weak to moderate correlated 
with environmental temperature and rainfall 
regimen, in all analyzed regions (North Romania, R 
= 0.351; East Romania, R = 0.402; North-East 
Romania, R = 0.483).  
Body weight of the studied goat breed is 
moderate correlated with environmental temperature 
and rainfall regimen (R = 0.542) in North Romania 
(Suceava, Neamţ, and Botoşani), but very low (R = 
0.101) and low (R = 0.193) with the same 
environmental parameters in North-East Romania 
(Brăila County), and East Romania (Tulcea, and 
Constanța Counties). 
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